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Abstract 
In this paper, the punctuation of cohesive devices, namely discourse markers, in international scientific prose is studied. It is 
shown that the use of punctuation marks does not always comply with the rules and the classification of cohesive devices 
according to the criterion of regularity of punctuation patterns is given. Several possible factors, such as the position of a 
conjunctive adverb in a sentence and national punctuation features of a non-native English speaker (researcher), which may 
affect the inconsistency in punctuating scientific corpora, are discussed. 
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1. Introduction 
A set of punctuation devices and the range of their functions, i.e. both quality and quantity, are constantly 
changing due to the development of new digital forms of communication. Thus, many people, no matter well-
educated or not, become ‘writers’ (Truss, 2004), which has a certain effect on functioning of punctuation marks in 
different areas, in particular English scientific writing. The punctuation of English electronic and printed texts, in 
particular scientific ones, reveals general inconsistency of modern punctuation practice which is governed by the fast 
development of Information Technologies, globalization of the English language (Crystal, 2003) and language 
contact: ordinary young people start communicating in English, and this language in some cases is very far from the 
classical British variant.  
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The current problems in linguistics regarding punctuation include the inconsistency of general punctuation 
practice (Truss, 2004), the communicative intent of the writer within the framework of the anthropological approach 
(Kirkman, 2006), the role of punctuation from the point of view of the computational approach (Dale, 1991), which 
needs a full description of peculiarities and regularities in functioning of punctuation devices, and the investigation 
of correlation of punctuation and cognition mechanisms (Steinhauer, 2002). 
When studying the punctuation phenomenon in written scientists’ discourse it is necessary to pay attention to one 
of the most important semantic and functional categories of a scientific text – cohesion. This category is represented 
by the choice of cohesive devices and their usage and frequency and is realized in a number of ways across different 
registers. Koturova (1979) classified all cohesive devices into three groups depending on the aspect they express: 
lexical, functional and logical. When studying punctuation of research papers in Mathematics and Computer Science 
written in English, where this category is more explicit than in others (Koturova, 1979), it is important to consider 
the devices that signal the logical relationship and reveal the logical aspect of the cohesion category, i.e. connectives, 
also referred to as discourse markers (Witchmann, 2009). There is a certain group of constructions that are typical 
for each field of science. In English the number of these introductory words and phrases is rather high as it is 
preferable to widely use cohesive devices to produce the textual unity.  
The theoretical background of punctuation usage across registers, in particular, that of scientific writing is not 
quite clear. On the one hand, the rules are clearly presented in a great number of manuals (Kirkman, 2006; Rubens, 
2001). On the other hand, most of them are optional and can vary from one manual to another. As a result, a writer 
who does not have a proper linguistic education may have problems when punctuating. This happens because of the 
leading principles of the English punctuation. The dominating principles are anthropological and rhetorical, which 
implies that similar syntactic constructions can be punctuated in a number of ways. The analysis of punctuation 
patterns of cohesive devices, or discourse markers, in scientific texts is one of the problems that needs to be solved 
to fully describe the complex phenomenon of punctuation in International scientific prose.   
Thus, the challenge is to investigate the tendencies for punctuating discourse markers (logical aspect of the 
category only) by non-native speakers of English in scientific writing. The preliminary studies suggest that a 
scientific domain can also influence the choice of the punctuation pattern of the sentence. Therefore, in this paper the 
corpus is reduced to a set of texts in Mathematics and Computer Science.  
The paper is structured as follows. Introduction presents the state of the art and describes the social and linguistic 
reasons for undertaking the given research, Section 2 focuses on the methodology of the current research and 
selected materials, the results are presented in Section 3, consistent with the examples illustrating the findings, and in 
Conclusion the authors consider the interpretation of the obtained data and present some venues for discussion and 
further research. 
2. Methods and materials 
The patterns of punctuating discourse markers in the corpus of scientific texts were studied using the traditional 
observation method. The corpora, research papers in Mathematics and Computer Science written by representatives 
of different nationalities and published in the reviewed journals (Elsevier, Springer, IEEE) not later than 2010, were 
randomly selected. Upon the collection of data they were thoroughly analyzed, which allowed to classify all the 
patterns into three main groups using the criterion of regularity of putting off these devices from the other parts of 
the sentence by a comma or semicolon. The interpretation and context analysis helped reveal the peculiarities and 
similar features of separating discourse markers of different types and the factors that affect the punctuation in 
modern scientific prose. 
3. Results 
A number of cohesive devices that contribute to providing the textual integrity affect the continuity in written 
scientists’ discourse. The most common discourse markers, or conjunctive adverbs, used in scientific papers in 
Mathematics and Computer Science, are the following (given in the order of their frequency and distribution in the 
studied materials): thus, therefore, hence, for example, however, finally, moreover, consequently, for instance, on the 
other hand, nevertheless, then. 
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The devices selected for the analysis can be roughly divided into three groups: 1) those that are regularly 
punctuated (not less than in 90% of cases), 2) rarely punctuated and 3) a group of discourse markers with the high 
degree of inconsistency in punctuation. The set of punctuation marks used for separating introductory units and 
thereby providing the segmentation of the sentence is limited: the comma is the most common device; however, the 
semicolon is also used to connect two long clauses or sentences. 
The first group (regularly punctuated) includes the discourse markers with the meaning of addition such as for 
example, for instance, moreover, the markers of contrast nevertheless, on the other hand, result as a result, and the 
markers of sequencing such as finally. 
The example below shows the separation of the marker of result. 
e.g. As a result, the extended search space due to supergates is relatively shallow. 
However, after the construction for example the comma may be omitted when followed by the conjunctions if 
and while. 
The second group, which is the smallest, is represented by such connectives as consequently, thereby and some 
others not so popular, yet used by a number of researchers, namely then, henceforth. 
The most common pattern for punctuating cohesive devices belonging to this group is as follows. 
e.g. Consequently a partially defined FSM is used instead. 
However, there are cases when then is considered to be an introductory element and is thus separated by a 
comma in a sentence. 
e.g. Then, the SUT is tested by being composed with the code generated from these automata. 
The third group is reduced to a number of discourse markers of result such as thus, therefore and hence and the 
conjunction and conjunctive adverb however. The inconsistency in punctuating these elements is specified by their 
complex nature, i.e. their double syntactic and semantic function in a sentence. Not all writers are able to see the 
difference between a conjunction and a conjunctive adverb. Moreover, when the markers of result are used in 
interposition they can be preceded by a coordinating conjunction and, which changes the syntactic structure of the 
sentence and also influences the punctuation pattern from the point of view of the writer.  
In preposition the conjunctive adverbs are more often separated from the sentence by commas (thus – 75%, 
therefore – 60%, however – 79%). In all other cases the commas are omitted. 
e.g. Therefore , one needs to select a small enough subset of these test cases that have the highest possible fault 
revealing power.  
e.g. However   this would not be a fair comparison.  
In interposition thus, therefore and however are rare. No punctuation devices are used when the following 
adverbs are interpolated after the conjunction and as is shown in the example below.  
e.g. Integration testing can only detect bugs in program sections which are executed, and  therefore  cannot 
detect all the mutations. 
The use of the semicolon in interposition complies with the rules. In this case the markers however and thus are 
followed by a comma. 
4. Conclusion and discussion 
The punctuation of cohesive devices (conjunctive adverbs) reflects the rules specified in manuals and guides, on 
the one hand, and modern tendencies, on the other hand. The inconsistency of punctuating introductory words, 
which is analyzed in this paper, encourages further confusion in the writers’ mind regarding the way these modal 
elements must be punctuated in scientific writing and thus needs ordering and normalizing.  
The results suggest that on the whole the mathematicians punctuate discourse markers consistently. An analysis 
of the selected papers shows that the regularity of punctuation depends upon a position of the connective in a 
sentence and its type. The cohesive devices of addition are easily understood as introductory ones, probably because 
of their nature, and are regularly separated by commas. The inconsistency arises when punctuating the markers of 
result: a writer is not capable to determine the real syntactic status of a connective in a sentence, or considers a 
punctuation mark to be optional. 
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In Mathematics and Computer Science the use of the ties creating cohesion is immanent as in this register logics, 
psychology and linguistics are closely interrelated. The representation in written speech of the category of cohesion 
(its logical aspect) reveals language-mind correlation, which makes it also a problem of pragmatics. Although 
punctuation problems may seem insignificant to its users, the segmentation of the text reflects the way these writers 
unconsciously identify the importance of these elements when expressing a certain scientific idea. Thus, the 
modality of the introductory words and phrases is doubled by the punctuation preferences (communicative intent) of 
the writer.  
The obtained results can be used as tips for teaching punctuation to young researchers in the EFL classroom and 
as an assisting tool to improve the existing programs for machine translation. This study also contributes to the 
understanding and description of the status of punctuation of international scientific writing, which suffers a lot of 
changes nowadays. It is theoretically important to continue the investigation of punctuation tendencies in written 
scientists’ discourse taking into consideration extralinguistic factors using the collected data to be able to study the 
complex relationship between micro- and macro-level punctuation devices in the minds of researchers of different 
mentality. It is evident that the observation survey should be verified using comparative and experimental 
psycholinguistic methods to understand how L1 punctuation habits of non-native speakers of English can contribute 
to the punctuation of scientific discourse as a whole. It is also interesting to find an appropriate technique which 
would allow to study on what stage of thinking in the mind of a researcher the punctuation pattern is being formed. 
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